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(57) Abstract 

There is disclosed an inflatable liner (10) for footwear and the combination of the inflatable liner and a supporting under 
layment (75) of footwear, such as a shoe, boot or sandal (85). Hie inflatable liner (10) is formed of upper (12) and lower (14) plas 
tic sheets having the shape and size of a sole and bonded together in a continuous seam (16) about their peripheral edges thereb> 
forming a sealed interior. A plurality of discontinuous seams (34, 36, 37) are formed between the upper and lower sheets (12 anc 
14) to create within the sealed interior a plurality of interconnecting tubular passageways (28). The inflatable liner is providec 
with an air pump (50) that preferably is mounted at the heel of the lining (10). The air pump (50) is a flexible bulb (66) with ar 
inlet valve and discharges into a flexible tube (48) which extends to a pressure control valve (58) and then to the interior enamel 
of the inflatable lining (10). The pressure relief valve (58) is manually adjustable to control the pressure within the inflatable Im 
ing. Excess air from the pressure control valve is directed into channels (155) formed on the undersurface of the lining irorr 
where the air is discharged through sealed apertures (32) of the lining thereby providing forced air circulation in the shoe. 
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1 FU/UWWUIJ7/ 
INFLATABLE SOLE LINING WIXH 'PRESSURE CONTROL 

BACKGROUND OF THE INVENTION 
Field Of ThP T n v en ti n n 

5 This invention relates to an inflatable lining for shoes 
boots and the like, and in particular, relates to an inflatable 
lining with a pump to pressurize the lining and induce air 
circulation through the shoe. 
Brief StaJ-Pmont of Tho Prior Ar-f 
10 inner soles have been provided for shoes and boots which are 
formed of a compressible, elastic material such as cellular 
Plastic foams, foam rubber, etc. These inner soles have 
provided only limited shock absorbency, resulting in little or 
no significant improvement in wearer comfort. 
15 Some prior investigators have provided inner soles with 
inflated cushions at either the toe and heel areas, and some 
have provide cushions at both areas with circulation between 
the two cushions. The cushions have been provided with 
rnechanisms to circulate air and ventilate the shoe or boot 
20 during walking activities. Examples of these are: U.K. Patents 
2,189,679 and 357,391; U.S. Patents 3,180,039, 2,716,293, 
1,213,941 and German Patent 3,144,207. 
In some foot apparel, notably in ski boots, an outer shell 

25 ALT"! f °° PlaStiC " With a " inner ^oe. 

25 Adjustment has been made to the tightness of the outer shell 

and air bags have been provided across the instep region of 
the shoe, and elsewhere, and have been provided with an air 
pump to pressure the air bags, creating pressure about the foot 
and snugness of the fit of the ski boot. U.S. Patent 4,730,403 
30 and German Patent 2,321,817 are representative of these ski 
boots. 

A water-filled inner sole for shoes has recently been 
marketed under the tradename "Walk On Water", while this is 
an attempt to increase wearer comfort, water is heavy, non- 
35 compressible and the inner sole cannot be adjusted for 
firmness, and cannot provide shock absorbency. Additionally 
water is unsuited for use in freezing climates. Also, a leak 
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Hon. of the aforementioned prior devices provides a siopie 
inexpensive solution to comfortable wear and walking in a shoe 

Lit'd h Th ; T iTOer S ° leS ' ^^ted value 

ncludtno th abSOrbe " Cy - The of the prior devices, 

mcludmg the pressurizatien system for ski boots are 
relatzv.iy complex and oostly and are often too bulky and 
cumbersome. Consequently, these devioes are not readUv 
10 acceptable for everyday activities. V 



OBJECTIVES OF THE INVENTION 

inner" T ° bjeCtiVe ° f this i-ention to provide an inflatable 
-er sole with an integral air pump for pressurization. 

It is also an objective of this invention to provide the 
aforementioned inner sole wit-h <-h p ttle 

lorafa , u S ° le Wlth the air Pump strategically 

located such that the normal walking activities will Inflate 
and pressurize the inner sole. inflate 

It is a further objective of this invention to provide the 
20 aforementioned inflatable inner sole with 

construction. * an lne *P*nsive 

It is also a further object to provide an inner sole with an 
arch piUow and a contour conforming to the wearer- foot 
which preferably will massage the wearer's foot 

25 V\! fUrther ° bjective of this invention to provide air 

circulation channels and apertures in the aforementioned inner 
sole whereby normal walking activities will force air 
circulation through the inner sole and shoe. 

30 inflate T^" ° bjeCtiVe ° f ^ to provide an 

' tlllT« S ° le ^ int6gral " r » can be 

operated manually. 

It is a further objective of this invention to provide a 

nmtabl 3 b ° 0t PrOVldM " in ' latable 

35 . UPPar Unin ' WhiCh also »• P«s.ur«d with an 

a booT ^ V1,iCh Pr ° Vlda ,0rea<1 air « 
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BRIEF DESCRIPTION OF THE INVENTION 
This invention comprises an inflatable inner sole for 
footwear which is formed of upper and lower plastic sheets 
having the shape and size of a sole and bonded together in a 
5 continuous seam about their peripheral edges thereby forming 
a sealed interior. A plurality of this continuous seams are 
formed between the upper and lower sheets to create within the 
sealed interior a plurality of interconnecting tubular 
passageways. The inflatable inner sole is provided with an 

10 air pump that preferably is contained within a preselected 
region of the inner sole, preferably directly beneath the heel. 
For this purpose, an opening is formed in the plastic sheets to 
receive the air pump, and a continuous seam is provided, 
preferably in the form of a circular seam, about the opening' 

15 The air pump is a flexible resilient bulb with an inlet valve 
and has a discharge port opening into a flexible tube which 
extends, preferably, to a pressure control valve and then to 
the interior chamber of the inflatable inner sole. The 
pressure relief valve preferably is manually adjustable to 

20 control the pressure within the inflatable inner sole. Excess 
air from the pressure control valve is directed into channels 
formed on the undersurface of the inner sole where it 
discharges through sealed apertures in the inner sole into the 
shoe . 

25 in other embodiments of the invention, the air pump can be 
provided at one side of the inflatable inner sole for manual, 
hand manipulation or the inner sole can be provided with one 
or more side tabs to line upper portions of a shoe or boot. 
In these embodiments a manual or hand pump can be incorporated 

30 on the side tabs. 

Preferably the seams are provided with a plurality of through 
perforations extending entirely through the upper and lower 
sheets to provide air and fluid communication through the inner 
sole. 



35 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The invention will be described with reference to the fi gures 
of which; 

FIGURE 1 is a plan view of an inflatable inner sole with 
a pump and adjustable relief valve; 
5 FIGURE 2 is a view of the inner sole of FIGURE 1 without 

the air pump and pressure relief valve; 

FIGURE 3 illustrates the pump and relief valve assembly 
which is used with the inflatable inner sole of FIGURE 1; 

FIGURE 4 illustrates an alternative air pump and relief 
10 valve assembly for the use with the inflatable inner sole of 
FIGURE 1; 

FIGURE 5 is a perspective view of the inflatable inner 
sole of FIGURE 1; 

FIGURES 6 and 7 are sectional elevational and plan views 
15 of the pump used in the inner sole of FIGURE 1; 

FIGURES 8 and 9 are sectional elevational and plan views 
of the alternative pump shown in FIGURE 4; 

FIGURES 10, 11 and 12 are views of the adjustable 
pressure control valve used in the invention; 
20 FIGURE 13 is a plan view of an alternative inflatable 

inner sole with a hand pump and pressure relief valve; 

FIGURE 14 is a perspective view of the inner sole, hand 
pump and pressure relief valve shown in figure 13; 

FIGURE 15 is a sectional plan view of the air pump used 
25 in the embodiment shown in FIGURE 13; 

FIGURES 16 and 18 are sectional elevational views of the 
check valves of the pump of FIGURE 15; 

FIGURE 17 is a view along line 17-17' of FIGURE 16; 
FIGURE 19 is a sectional view along line 19-19- of 
30 FIGURES 1 and 13; 

FIGURE 20 is a sectional view along line 20-20- of 
FIGURES 13, 22 and 29; 

FIGURE 21 is an enlarged sectional view through an 
aperture of an alternative embodiment having a lining about 
35 the inner sole; 



wu yu/ iujvo 



24' 



25' 



FIGURE 22 is a plan view of an alternative inflatable 
inner sole having an inflatable side tab at its heel; 

FIGURE 23 is a sectional plan view along line 23-23' of 
FIGURE 24, showing the hand pump used in the alternative 
inflatable inner sole of FIGURES 22, 29 and 30; 

FIGURE 24 is a sectional elevational view along line 24- 
of FIGURE 23; 

FIGURE 25 is a sectional elevational view along line 2 5- 
of FIGURE 23; 

10 FIGURES 2 6 and 27 are sectional views through the check 

valves used in the pump of FIGURES 23-25; 

FIGURE 28 is an enlarged sectional plan view of the 

inflatable side tab located at the heel of the inflatable 

inner sole shown in FIGURE 22; 
15 FIGURE 29 is a plan view of an alternative inflatable 

inner sole with medial and lateral inflatable tabs which fold 

over the instep of the shoe; 

FIGURE 30 is an inflatable boot liner which has an air 

pressurization and forced air circulation system; 
20 FIGURE 31 is an enlarged sectional elevational view 

along line 31-31' of FIGURE 32 showing a blower to circulate 

air under the boot liner of FIGURE 30; 

FIGURE 32 is a sectional view along line 32-32 1 of 

FIGURE 31? 

25 FIGURE 33 is a plan view of an alternative inflatable 

inner sole; 

sectional view along line 34-34 1 



34 is a 



FIGURE 
FIGURE 33; 

FIGURE 35 is a 
30 FIGURE 33; 

FIGURE 36 is a 
FIGURE 33; 

FIGURE 37 is a 
FIGURE 36; 

35 FIGURE 38 is an enlarged view of the area within the 

line 38-38 • of FIGURE 36; 



of 

sectional view along line 35-35' of 
sectional view along line 36-36 1 of 
sectional view along line 37-37' of 
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FIGURE 40 is a 

inner sole; ^ ° f an alternative inflatable 

'figure"^ 41 ^ 3 86Ctional view along i ine 41 _ 41 , Qf 

FIGURE 42 id a ~~ . . 
FIGURE 40; sectional view along i ine 42 _ 42 , Qf 

FIGURE 43 is a an enlarged view of <->, 

10 line 43-43- of FIGURE 41; ^ Withi " the 
FIGURE d a 

we inn . r so \ s . F ~ ; of the 

FIGURE 4 5 is a r>i=„ 

«»3 is a plan view of an an-*,™ 
inner sole for a sandal; alternative inflatable 

" FIGURE "T* ^ 13 3 SeCti ° nal View ^ong l ine 46 _ 46 , Qf 

FIGURE "T^ 47 " 3 SeCti ° nal view along i ine 47 . 4?l Qf 

FIGURE 48 is a • 
20 FIGURE 45, and S '«*°"al view along Um 48 _ 48 , ^ 

.Ol. oPZ^'J' 3 P « S ^^e view of the i Mlatable imer 

25 Ref.rr.„ ASCRIPTION OF PREFERRED EMBODIMENTS 
25 Referring now to FIGURE l, the infi,. „, 

the invention is shoW n i„ pl a„ v .„ ■""^ " °' 

for«d by a lower sheet 14 and , 1 ™ T S ° le 10 is 

3Uh.tanti.llv the sa.e sha Vnd T^Z""" "~ " « 
sheets 1 2 and 14 ara bonded together in . o * ^ l0V " 
" sea* l« that ertends about the toe ~ T * Periph « ai 

inner sole 10 k , * *** late »l side of the 

se»s are shl t «- ^tep. £ 

^ intended to show se ^Iv "T" ^ 

sectional views. ly and not to "present 

IS The upper and lower sheets 12 and ,4 
snd .ost preferably are ther^Tstic To 

^ uc ' so that conventional 



heat sealing can be used for forming the seams. The most 
preferred thermoplastic material is polyurethane, however, 
other suitable materials include ethylene, and ethylene vinyl 
acetate copolymers, polyethylene, polypropylene, polyvinyl 
5 chloride, etc. Natural or synthetic rubber can also be used. 
The upper sheet 12 and lower sheet 14 are also bonded 
together with a plurality of discontinuous seams 34, 36 and 37 
which form tubular, interconnecting passageways 28 through the 
inner sole 10. The spacing between adjacent seams controls 

10 the size (diameter) of the passageways 28. Also, unseamed 
expanses will form air pillows such as the arch pillow 4 5 and 
toe pillow 47. The size and space of the pillows can easily 
be varied during manufacture to adapt the innersole to the 
particular shoe. Thus, if intended to fit conventional shoes 

15 with integral arch supports, the arch pillow can be reduced in 
size. It can also be enlarged for use with shoes having flat 
or near flat soles, to provide an arch support, the firmness 
of which can be regulated by adjustment of the air pressure 
within the innersole. 

20 Preferably, the seams have a plurality of through 
perforations or apertures 32 which extend entirely thorough 
the upper and lower sheets 12 and 14 and are entirely 
surrounded by a seamed area 30. For this purpose, the seams 
can be expanded to provide an annular seam area 3 0 that 

25 entirely surrounds each circular aperture 32 through the upper 
and lower plastic sheets. Each seam and seamed channels along 
the upper and lower sheets, described with reference to FIGURES 
19-21, and the apertures 32 establish communication between the 
channels above and below the inner sole 10. 

3 0 As illustrated, the instep is provided with several 
longitudinal discontinuous seams 34, 36 and 37 which extend to 
a generally transverse discontinuous seam 38 that subdivides 
the instep from the toe of the inner sole 10. The toe is also 
subdivided into tubular passageways by additional discontinuous 

35 seams such as 40. Seams 23 are provided transversely across 
the area between the toe and instep to improve the flexing of 
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the inner sole 10 i n this area 

of these discontinuous seams can be vJIT^' ^ 

to provide the maximum comfort and 9re3tly ' desired ' 

a she .fitted with the intatht Inner" ^ " ^ ~ ^ 

At the heel of the inflatable inner sole 10 
loop seam 42 is provided> preferab J^ 1 * 10 ' a continuous 
a circular aperture 44 wh.„h le surr ounding 

lower plastic sheets The ci UPP ~ and 

air pump 50 of the ^ / n ^ at ^ " «" 
- Port alon g its bottom surface wit^ ^ " ^ 

(described in greater deal hereinafter, and i T 56 
discharge air through an " f"* 1 ™ 1 t0 

pressure control valve 58 J „ "exxble tube 48 toward 
beneath a wide seam 39 ^In n t ^ " ^ ^ 
15 undersurface of the inner sole ^ ! ' °" ^ 

is also connected between tute 43 and fT ^ " 

xs c onnected to the -be 70 which 

The pressure control valve 58 a , * 

detail hereinafter h,c described in greater 

2. controlled f lx . a ia^^ «• the 

inflatable inner sole 10 Th . ° PreSSUre the 

a discharge port 72 vh"h .! * C ° ntr01 V " ve 58 "» 

that e«e„as through the " T~*~ *° " ' 1 " tlM ' **• « 

discharges directly int^t. Peripheral sea* 16 and 

» - second pia^c ehVett ^^"l «~ 
inflatable inner sole. pr<,te rably into the toe of the 

Referring now to piguee 2 , there i. i,, 
of the infiatable inner sole 10 wirUt ^ ' ^ ^ 
valve and the air pimp . As th „. „° Pressure relief 

30 tube 64 which -co M u„icates th^ k lllu " tI « t -' the ,l. x i bl . 

the ef ;r P Lr th ~ is u — » — « 

inflatable inne, sol' h r °° ntr01 VSlVe 58 i» the 

3= the air P»pTo co^risesTge^T " *" ^' "Crated, 
bulb M that has an "ternltT y fleXible ' resili «t 

internal flapper valve 56 that seals an 



inlet port, aperture 52 , in its bottom wall. The air pump is 
integrally connected to a flexible tube 48 that discharges 
through a check valve 68 and into a short flexible tube 7 0 
which is connected to the pressure relief valve 58. The 
5 pressure relief valve 58 has two discharge ports 72 and 74. 
Discharge port 72 is in direct communication to the flexible 
tube 64 that discharges into the toe of the inflatable liner 
10, while discharge port 74 is connected to a short flexible 
tube 76 that discharges externally of the inflatable liner 10. 

10 As shown in FIGURE 1, tube 76 is preferably placed beneath a 
wide seamed area 51, lying within the channel formed in the 
undersurface of the inner sole 10, thereby directing the excess 
air through these channels where it will flow upwardly through 
the inner sole 10 via apertures 32. This establishes a forced 

15 air circulation in the shoe. Access to the second port 74 is 
controlled by the internal pressure regulation of the valve 58 
which is fixedly adjustable by the adjustment knob 60. 

FIGURE 4 illustrates an alternative embodiment of an air pump 
57 used in the invention. In the embodiment shown in FIGURE 4, 

20 the flapper valve and inlet port in the bottom surface of the 
bulb has been removed and an inlet port 78 is provided in a Y~ 
branch 80 of flexible tubing which is connected to a check 
valve 82 to serve as a fresh air inlet to the system. The 
remainder of the structure is substantially as described with 

25 reference to FIGURE 3. 

The inflatable inner sole 10 of FIGURE 1 is shown in 
perspective view in FIGURE 5. The circular aperture 44 at the 
heel which houses the air pump 50, and the tubular passageways 
which are formed between the discontinuous seams of the inner 

30 sole are apparent in this illustration. Also, the size and 
position of the pressure control valve 58 and adjustment knob 
60 can be seen in the illustration. 

Referring now to FIGURES 6 and 7, the structure of the air 
pump 50 shown in FIGURE 1 will be described in greater detail. 

35 FIGURE 6 is a secti nal view thr ugh the air pump 50 and 
illustrates that the air pump 50 is pr vided with a plurality 
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of protrusions 84 on the undersurface of its bott om n 
per.it free air passage beneath its undersurface L lo J' 
wall of the air pump is perforated with a sxnali /° tt0m 
to provide an inlet port to the interior o th " 

5 aYdii" 86 of fiexibie piastic ~ ~ 

va lv : 56 9 " ~ 8lde ^ there ° f t0 ~« - * fiappi; 

10 waii and does not h^ ^ * ^ ^ 

the flapper valve 56 „= «. . tto " wal1 and 

externally .o L 1" ^ SUPPli *° * 

reference to FI GOTffi , ' —« IM with 

r:t : longitudlnai pa SS a;e%rt h ittir:e;t i er b ; 

-rrrrr brrrrr p ™ a — 

seated anainst a valve seat i of tie l.teU ^ *" 

threadable adjustment of the plua 104 th . , . y 
» =Prin, lo 2 which compression the ball « *J ^nstT"", °' 

- =an he £ix . dly adjusted , t^^\~ 

pressure retired tc lift the ball off the valve seat The 

internally threaded bore has a 

cerates upstream of the P ressur.T.i« and 
30 throu,h discharge port ,« Lo the "tlLT t^ 

of ^e infirjls^ " ^ U ' * n -o-i-nt 
t the inflatable inner sole is shown in plan view Thi, 

35 a Tntf ^ ^ l0W " ShMt " ■ ^th.r with 

two I T" PeIiP " ml — " '""din, entirely^bout these 
two sheets .„d forsin, . se . led interlor 
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tube 64 is molded in the seam. The flexible tube 64 is 
connected to a pressure regulation valve 58 and to a manually 
operated air pump 112. These elements are shown in greater 
detail in FIGURES 15-18. The air pump 112 is positioned 
5 medially of the inner sole 10 in a position where it can be 
manipulated by hand to permit pressurization of the inflatable 
inner sole. At this location, the hand pump doesn't contact or 
abrade the wearer's foot. As with the previous embodiment, the 
inflatable inner sole shown in FIGURE 13 has a plurality of 
10 discontinuous seams 134, 13 6 and 137 that are spaced at 
preselected locations across its surface. Preferably a first 
seam 134 extends from the toe, laterally to the heel. At the 
heel, a semi-circular seam 116 is provided with a medially 
extending discontinuous seam 118 which extends to the 
15 peripheral seam 16, and two additional longitudinal seams 13 6 
and 137 extend from the heel across the instep to the toe of 
the inner sole. A plurality of transverse seams such as 123 
are provided to provide for laterally extending tubular 
passageways between the first and second sheets. These 
2 0 transverse seams 123 impart a flexing capability to the inner 
sole 10. An arch pillow 45 and a toe pillow 47 are also 
provided. Referring to FIGURE 20, the enclosed space 139 which 
lies beneath the seam 116 and tubular passage 119 will collapse 
when the wearer's weight is placed on the area about seam 116 
25 and will flex into the illustrated configuration when the 
wearer's weight is removed. The result is that the enclosed 
space 139 continuously varies in volume during walking, and 
thus functions as an air blower to induce flow of air down the 
channels beneath the insole and through the apertures 32. 
30 Referring now to FIGURES 15 through 18, the subassembly of 
the pressure regulation valve 58 and air pump 112 will be 
described. As shown in FIGURE 15, the pressure regulation 
valve 58 is substantially the same as previously described with 
reference to FIGURES 10-12. The air pump 112 , however, is a 
35 generally ovaloid, flexible and resilient bulb 120 which is 
placed laterally against the inside ankle of the wearer of the 



WO 90/10396 

PCT/US90/01377 

FIO^ u iHuttratcs a suiLi I" 
which has a valve chafer 130 ol d ^ ^ ^ 

S across the discharge passageway 124 0 f ^ J"*"' "> " la °" 
support spider 12, with vertical legs 13 8 T , * 
chamber 130 and supports at it. ! P °* d " ithin 

b y resilient pl„, ^^d" t c^TT^ "™ 
' Port 144 in the bottom wall 14s Z ° agal " st 
1. —in, now to T^rJZZ£?£~~ 

- with p ^7:-™™ ini - 

150. This disc is fixed 1. aCr ° SS 0,8 Cha " b « 

1= spider .ember „. St*'^^;^ ^ ~ * 
chamber and positions fro! ,» Provided within the 

with a Lsc ir r; :t~ n ; t resuunt vaiv * »- 

annular disc 152 and ■ 9 POrt 154 in the 

vive. The botUtr; n: " ember of tha ini " 

20 has a port l 57 which communicates wicl " ** bUlb 1,0 

As previously mentioned Z V * 1V ' Chami>er 150 • 

and lower plastic ZZLT^ZZT ^ ^ *~ 
sole is inflated Pi GIreE f! P«sageways when the inner 

» • of PI^PES i , ™^ " * 7"°" al ^°n, line „- 

" ~ - - inner ZLTj^ ^ « 
seam 16 secures the upper sheet 12 ,J , ' Peripheral 

While the discontinuous innt ^ ^ d ^ 

generally tubular passageways 28 and , I , " tm 

illustrated, the upper sheet 12 and ' PU1 ° W 
- shown beyond peripheral .."1" ^'^ " ™ al ~ 

with peripheral seam 16. except at the "* 
1S«. Seam 16 can b. „,!T Whlch forms ««P 

s-ing or ^ a™' to ^ " P ~ " 

footwear. the lnner s °le to the 

ly located beneath an upwardly folded flap l 56 of 
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the first and second plastic sheets, thereby avoiding any 
nibbing contact between the valve 58 and the wearer's foot. 
Also, the valve could be increased by a soft fabric or sponge 
layer (not shown) . Also, as previously mentioned, the seams 

5 form coextensive channels 155 which are indented into the 
undersurface of the inner sole 10. These channels 155 
interconnect in a communicating network on the pattern of the 
seams shown in FIGURES 1 or 13. This network forms a 
distributor for forced air circulation in a shoe fitted with 
10 the inner sole 10. 

FIGURE 20 is a sectional view along line 20-20' of FIGURES 
13. 22 and 29. As there illustrated, the semi-circular seam 
116 forms an annular tubular passage 119 and 22 of substantial 
dimensions at the heel. As previously mentioned, apertures 3 2 

15 are provided through the seams between the upper and lower 
sheets at various locations and air and/or moisture passes 
through the apertures as shown by the arrowhead lines 96. 

FIGURE 21 is a sectional view through a typical aperture 32. 
The seam between the upper sheet 12 and lower sheet 14 welds 

20 these sheets into a homogeneous band. In a preferred 
embodiment, the sheets 12 and 14 can be covered by outer layers 
99 and 101 of fabric, plastic foam, etc., to enhance the 
comfort of the inner sole 10. Also, if desired, the outer 
layer 101 can be an insulation layer, e.g., a reflective 

25 insulating film such as a film of polypropylene between 
aluminum foil sheets specially for boot liner Fig. 30 to keep 
heat inside the liner. 

Referring now to FIGURE 22, there is illustrated an 
inflatable inner sole 162 which has substantially the same 

3 0 construction as that previously described with reference to 
FIGURE 13, however, this inflatable inner sole also has a side 
tab 164 at its heel. The tab 164 is folded flat and shown in 
plan view. As there illustrated, both the upper and lower 
plastic sheets are provided with rearwardly extending generally 

35 rectangular shaped tabs that are sealed together with a 
peripheral continuous seam 166 that is preferably continuous 
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with the peripheral seep 16 abo „ t ' 
Additionally, » plurality of l„ <! lnner sole - 

provided within the ai". t J 164 to " 8 « 

internal passageways and tMn'taT it/ ^""^ ° £ 

5 are closely spaced to provide thin ThMe SaMs 

-at the thickness o £ the ZlT^ ™ ,7" ~ *° 
The side tab l„ also Ui " "« "« excessive. 

indicated by the broken lines wtich I T """ miy 
flexible tube 172. Tube 172 i a d "=h«ges through a 

- The air pump „„ ^"l Z Tn^embT" " ^ 

22 is generally illustrated in sectional ° f FIGOT!E 

-rough 25. FIGURE 23 is a plan v7e w of th ^ *" » 
• generally circular nexible bul T, ^ 
176 internally received within the bulb T ' *~ 

15 the discharge check valve 178 and th , 176 C ° ntains 

Pump. The base le, 182 " th ! ^ 180 f ° r th <= 

=idewall 18, of J e I 2 ,, 0 ' J" -ends through the 

conventional pressure release „ lve * 
commercially as a tire v.lv. aS ava ilable 

20 Automotive, inc. Kashvilu Te T T ?J " 95 ' 

internally content Z buT iT^ ho" 
check valve 178 that is . .. ^ houses a small 

1T0 . This valve r T ^ "°" int ° **• 

-Uncharges the ^ 'tto T £ £ ^ ' ^ "° 
25 flexible tube 172 to the infiatJL," "* thr ° U * h the 

velcro band 191 is att.1 " ' * * 01 *- p «f«ably, « 

secure the pum P t 0 tabT" ° »"~ «*- « «" M . to 

30 188 of the b u ri7 4 ^iso has y , deSCribeC '- «* 
aperture 180 with a C^^T* ^ **" °' " 
its interna! bottom surface to serle a s £e iT^ °"* " 
The check valve i 7e used for 7- VSlVe - 



WO 90/10396 



15 

by the valve stem 198 that is dependent at its upper end from 
a disc 200 that serves as a retainer to capture the compression 
coil spring 202 between the retainer and the bottom surface of 
the valve chamber. When the air is discharged into the tee 
5 176, the air dislodges the valve member against the tension of 
resilient spring 202, permitting air to flow into the tee 17 6 
and through the flexible tube 172 to the inflatable inner sole, 
as shown in FIGURE 27, 
Referring now to FIGURE 28, there is illustrated an enlarged 
10 view of the side tab 164 of the inner sole. The flexible 
discharge tube 172 extends through a center seamed area 204 
which is sufficiently large to provide security and support 
for the tube and the assembly of the air pump 170 shown in 
FIGURES 23 through 25. The air pump 170 is shown by the 
15 broken line. An opening 206 through tab 164 provides access 
to permit securing the pump 170 to the flexible tube 172. This 
mounting also biases the flexible resilient bulb of air pump 
170 against the tab 164. 
The inflatable inner sole 10 , alternatively, be provided with 
20 one or more side tabs such as the medial side tab 208 and the 
lateral side tab 210 shown in FIGURE 29. Preferably these side 
tabs are of sufficient length and are located at the instep to 
permit folding over the instep of a wearer's foot and these 
side flaps can be attached together, preferably by providing 
25 bands 212 which carry hook-fabric attachments 215 such as 
Velcro, at each of their ends so that they will be fastened 
together when folded over the wearer's foot. Each of the side 
tabs is provided with a peripheral seam 214 that forms a sealed 
interior which communicates through an opening 216 in the 
3 0 peripheral seam 16 of the inflatable inner sole whereby the 
side tabs 208 and 210 are also inflated. The inner sole can be 
secured to the footwear by stitching or cementing seam 16 to 
the inside sole of the footwear and, where appropriate, to the 
inside of the uppers of the footwear. 
3 5 One side tab, 210 f carries the air pump 170 shown in broken 
line. The pump is previously described with reference to 



WO 90/10396 

PCT/US90/01377 

16 

FIGURES 23 through 25. The pump discha™ ■ ♦ 
tube 172 that is also secured vitLn * £1&Xibl * 

between the upper and lwe pl ^ V"*" 1 Sealed «~ "4 
air pump is located at the i ^ P " fe « b ^ the 

5 air pump will be r^nTlZtlll * °! ^ Sh0e Whe " the 
this application an « Y . aCCessible for hand operation. For 
of the Iter OPenin9 ^ P " Vid - « the upper part 

Referring now to figure 30 th 

elements and features preyiou ^^J^" •« 
the inner sole 224 has a* ,k. hlS P ur P°se, 

integral fiap 226 that ! itS " eel porti °"' «" 

» s«« ici e„ t d L t :r=e tc prr^T 117 and * 

verticauy to extend MirZTLTjT *" fold - 

Preferably this large flap f„ ™ , ° f th * in " er S ° le ' 

boot. The flap 226 has a c ( - * *" ^ UPP « ° f «» 

beneath the inner soie and 7 * *** 2 " " hlCh «• 

" As the tah must be fol: I 03 " * <° "» in "~ -le. 

extensive tah can hav. a ptrt ^ oTv ^ ^ ~ 

Permit folding about thi V-shaped notches 220 to 

creases. The le™ ^.p 2^ ""^ ^ 

ot fabric attachment bancs 224 such"™" 3 PlUraUty 

25 °PP°=ita ends 236 M d 238 £L h " VelCr ° t0 Se=u " "s 
at the medial end 236 „ a ^ is Prided 

i= Placed on the opposite side o £ ' th e ^T"* T"° *»* 
end 2 3 8 , thereby permitting the ends of th ^ Ut *™ 1 
secured together when wrapped about «e toe of th ' "* *° * 
30 Preferably flap, 2< o and ,a, *"* lnner sole, 

iateral sides o'f Z i£. P tc f" oTr"^ " T ~ 
and each of these «... • nstep ot the boot 

velcro band 244 on it. . " " ith a oo-extensiv. 

35 the bands of Velcro T SeCU " d too ««>er with 

anhie area 2 4 Tof te T , ' *" ^ "»"« «* 

of the flap 226 a!so preferably has medial 
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and lateral extending tabs 248 and 250 which carry co-extensive 
Velcro bands 251 , again on opposite sides to permit securing of 
these tabs about the ankle of the wearer. 
An air pump 170 is provided in the flap 226 and this air pump 
5 is shown by the broken lines similar to that shown on FIGURES 
23 through 25 and mounted similarly to the mountings shown in 
FIGURES 22 and 29. In addition, the heel of the inner sole 
preferably includes a continuous circular seam 254 to form an 
opening that will receive an air blower 2 60 which induces 

10 forced air circulation through the shoe. The air inlet to the 
blower is flexible tube 256 which extends along tab 226 and is 
shown in a broken line in FIGURE 30. 

The blower is shown in greater detail in FIGURES 31 and 32, 
and includes the aforementioned flexible tube 256 for the fresh 

15 air inlet that communicates with an inlet chamber 262, an upper 
chamber 258 within the flexible bulb 260 of the blower, and 
outlet chamber 264. Inlet chamber 262 and outlet chamber 264 
are separated by a transverse wall 266. Apertures 2 67 and 268 
are provided , one each in the top wall of each subjacent 

20 chamber 262 and 264, opening into the chamber 258 of the 
flexible and resilient bulb 260 of the air blower. A flap 270 
of flexible plastic sheet material is mounted over the aperture 
267 communicating with the inlet chamber 262 and is hinged to 
the bottom surface of the flexible bulb to thereby function as 

25 an inlet flapper check valve. A similar flap 272 of flexible 
sheet material is mounted on the under surf ace of the bottom 
wall of the flexible bulb to function as a discharge flapper 
check valve. 

As shown in FIGURE 32, preferably a plurality of apertures 
30 274 aire provided about the periphery of the outlet chamber 264 
to permit air to be discharged into the shoe, beneath the inner 
sole thereby serving to force air down the channels which are 
f rmed between the tubular passageways of the inflatable inner 
s le thereby permitting the air to be circulated through the 
35 plurality of thr ugh apertures of the inner sole thereby 
establishing forced air circulation through the shoe above and 
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below the inner sole. 
The inflatable inner 

greater number of seams 25 .,. h ""v.r, a 

seams, thereby reduclng the '«« the 

is desirable to permit use of th. """"^ S ° le ' This 

footwear, as it c a „ be M " ^7" " 1 " 
footwear. This effect is apparent ^ 
- appears as Figure , 4 . ^ element °T ^ 

ohannel 20 is slightly larger than n Peripheral 

Provide greater stability and " =hannels 21 "> 

™ 3=. the seotio v Y ie ; nd thr 9 ::: h pi : h 9 - . - *> 

sole shows channels 45 ana 49 which l "" UP ° f the in "" 

15 9i pxc t r ch support to the provide lar9e puiows that 

we™ ot ^\°£tZt ViS " thr ° U9h tha internal ln "«io„ 

— » i. an e^r..:::; Fi r The 

°r recess forced by circular " lthin the " el i 

« <4 through the sheet ^13""" 

aanufactured. Thl s pump ^^V** th * "™ sole is 
its diameter is greater then 1. ene " h the 'Psrture as 

» i* simUar to p " 00 or " ^ aPertU " »>• P™P 

t= ™«. . and r:: £ r~; trr with ref ~ 

25 undersurface to provide a el. Protrusions 84 on its 

S3 is formed ^^T^ ^^T^ ' ~ ™> 

upper sheet 55. Preferablv th. k * U b ° nded th * 

diameter to provide an annul" fta, " ^ * 
width (see pig. 39, to 121-1 WhiCh haS 

30 44 of the inner so,. ™ eXtrUdin9 «>* aperture 

Pufflp S3 and passe A s fl t l X *\* **• « —icates with the 

control valve 58 shZ * ValVe 68 and Pressure 

6 58 ' shown m FIGURES 33 and 39 a„ 
(see fig. 38 ) in the side wall of « . a Perture 61 

These elements are describl. / ? ^ lnt ° tube 
35 sa M e events of FI6 ^ ; 1 With " f ~ *> the 
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The inlet valve to the air pump 53 is shown in detail in the 
enlarged sectional view of FIGURE 38. As there illustrated, 
the bottom wall 54 of the air pump has an aperture 62 which is 
closed by the resilient plug 129 that is supported by spider 
5 127. When a partial vacuum is formed within the pump 53, by 
expansion of the chamber of the pump, air flows past valve plug 
129 and into the chamber of the pump. When the wearer's heel 
compresses the pump 53, the plug 129 seals the aperture 62 and 
forces the air through tube 59 and check valve 68. Preferably, 

10 the valve structure is surrounded by a raised circular rib 87 
to prevent damage to the spider 127 and plug 129 when the air 
pump is entirely compressed. Preferably, a plate 41 is placed 
beneath the upper surface of the pump 53 to reinforce and 
stiffen this surface. 

15 The plug 129 also functions to seal the inlet aperture 
against water intrusion, particularly when the inner sole, or 
footwear with the inflatable sole is washed or cleaned. Water 
cannot intrude past the plug 129 as there is no partial vacuum 
developed within the air pump 53. 

20 Referring now to FIGURES 40 through 44, there is illustrated 
an embodiment of an inflatable inner sole which includes a 
support underlayment for the inner sole. This embodiment can 
be for a removable inner sole for foot wear, it is especially 
useful, however, as a permanent member in footwear, 

25 particularly in atheletic footwear or in house shoes, e.g., 
slippers, moccasins, etc. Some slippers now on the market have 
two fabric soles separated by a space which is filled with a 
removable foam sole. This embodiment can be inserted as a 
substitute for the foam sole. The inner sole 10 is 

30 substantially identical to that shown and described with 
reference to FIGURE 1. As shown in FIGURE 44, the inner sole 
is used in combination with a supporting underlayment 75 which 
has an upwardly curled edge 88 extending entirely about its 
periphery, c nforming to the shape of the innersole. The air 

35 pump 73 can be integrally f rmed with the underlayment 75, and 
as shown in FIGURE 42, the circular channel 22 of the inner 
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sole 10 is received within the circular- * 
between the upwardly curie, peripher^ 83 aT, th" ^ 
73. Alternatively, the air pump can be f T PU " P 
shown in FIGURES 8 and 9 !d V as 

S underwent 75 . In th " £ to the 

air Puffl p is located at the medial edge o f th ! ^ * ^ 
see FIGURE 44 . The pump ?3 has " 

10 The inlet chec k ^Z s ^lT ^ ^ ~~ 

-e outlet, or discharge, chec* v^ve^ " ^ ^ ^ 
that extends to the pressure control v le ^ * ^ ? ° 
As shown in FIGttpf a i 

15 pocket receives the «~ instep region. This 

po-t t . Preterably c 1M rr: f :rnr'- The 

retained dosed by v.lcro bands 89 be 

the incorporation of the invent * " Ulustr «* 

footwear. Fo r iUustration ^r ~ 
shown. It ls appa however that' th " Cl09 ' iS 

conventions! shoe or boot could' also h P ° rti ° nS ° f " 

25 to the illustrated sol* T Permanently attached , 

"u=tr«sa sole. In such anolicatl.. • 

could also include inflatable upper iZT, k lnner 
FIGS. 29 and 30. m th. n, ? SU<=h as shown ln 

has a conventional outer so Tt^ «" sandal 

on its undersurface and w, J Pr ° Vlded With tr « ds 

30 extend fro. oppose'. ZTjTZT^ " ^ 
edges of the outer sole Th. ! ° f 016 upper 

outer sole »5 as shown' • ~ "* °" *" B ° 1<ied int ° «*. 
The straps Sl intL sectional view of FIGURE 46. 

^ aps 81 interconnect above the *tv-h 

and for this D um OM w ° eS ° f the wearer 

uxiis purpose can be provided with e i 4- 

35 t/z veicro attaohMnt *~ •> - o P po"L Uinrsurrac. 1 : 1 

all in a conventional manner. surfaces, 
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The outer sole 85 can have a recess 107 in its upper surface 
and the inflatable liner 10 of the invention can be received 
within this recess. This liner is substantially as previously 
described with flow passageways 21 and a toe pillow 47. 
5 Preferably, the liner is permanently secured to the upper 
surface of the outer sole 85 with stitching, bonding with a 
suitable cement or glue, or by solvent welding. The permanent 
attachment is along the peripheral edge 16 of the inflatable 
inner sole. Alternatively, the inflatable inner sole can be 
10 removably attached by Velcro attachment fabric bands which can 
be applied to the underside of peripheral edge 16 of the inner 
sole and about the mating peripheral edge of the outer sole 85. 

As shown in FIGURE 48, the air pump 73 can be integrally 

15 molded into the outer sole 85. This is especially advantageous 
for a sandal as the pump is thus integral with the heel of the 
sandal, and no additional flap or band is needed for mounting 
of the pump. An aperture 91 in the sidewall of the air pump 7 3 
communicates with a tube 48 that has a Y-shaped end (see FIGURE 

20 4) which has an inlet check valve 82 and a discharge check 
valve (not shown) which is connected to tube 70. As shown in 
FIGURES 44 and 49, tube 48 is beneath seam 39. The outer sole 
is preferably formed with a pocket along its medial edge 
adjacent the instep region to provide a recess that receives 

25 the pressure control valve 58 and the check valves 68 and 82. 
This pocket can be closed with flap 156 of the inner sole 10 
and secured with Velcro fabric bands (not shown) . In some 
applications, e.g., beachwear, the apertures 32 can be 
eliminated and the discharge tube 76 from the pressure relief 

30 valve 58 can be directed outside of the recess 107. As shown 
in FIG. 10, tube 76 is connected to the excess pressure relief 
port 74 of the pressure relief valve 58. 

In all of the embodiments, the outer soles can be formed of 
suitable rubber or plastics, including, for example, open or 

3 5 closed cell foams of ethylene vinyl acetate copolymers, 
polyurethane, ethylene, etc. 
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P™P- In either case .• ° peratlon of « small hand 

= adjustably controllable 'wiS 't™" 6 " °' *** ^ SOle *■ 
exactly tbe desired so^ ^ZITT *° ^ 

to avoid fatigue. Tb e i nfl «able ^ MXi " U " C °"° rt 
shock absorbency and ca„ " 1SO pr ° vid « 

efficiency as it win Wal ""' «- -nninc 

10 in a resilient lift to the "earer ^ 14 

The pressure control 
. illustrated, adjacent'! Instep o" und^™ h^' " 
however, be located at anv Z» ° h ' " could - 

sufficient space preferaMv P ° Siti ° n the ~ *• 

15 as possible. — -™»r « closely adjacent to the numn 

Preferably the inner sole includes the pluralitv o, 
to permit fluid communicetion between th - apertures 
top side of the inflates i„rr , Sldeandthe 
breathability through the il/ToU ""'^'r 
20 "° lsture *oes not accumulate on the too of Z ■ * 
-le. l„ the most preferred ^ £ f 1 ^ 
provided with a forced ,<,- , . ent ' the inner sole is 

normal walking ZViZl Z " '* '* mt " 
through the inner sol e and the H ^ "** 
» Passageways and the circtat Ton of^. £ £ ^ ^ 
action on the soles of the wearer^t " MSSa9ing 

thermal bonding J "747 seal" T UltraS °" iC ~ 
30 which the sheets are pressed with heat tTf " MPin9 
preferred. " to £or, » the seams is 



I claim: 



1. An inflatable lining for a shoe which comprises: 

a. an air enclosure having flexible walls and 
including a portion having the size and shape of the sole of 
said shoe with a sealed interior and with a plurality of 
discontinuous seams between its opposed surfaces disposed at 
preselected locations to subdivide said sealed interior into 
a plurality of interconnected zones; and 

b. pressure inflation means comprising: 

(1) a flexible and resilient bulb; 

(2) an inlet port opening into said bulb; 

(3) a discharge port communicating from said 
bulb to said sealed interior of said sole lining; and 

(4) a pair of check valves with one each 
of said check valves being positioned in a respective one of 
said inlet and discharge ports in opposite flow directions, 
whereby said bulb functions as a pump, to increase the pressure 
of air within said sealed interior of said sole lining. 

2. The inflatable lining of claim i which is formed as 
a laminate of first and second sheets of plastic bonded 
together by a first peripheral seam about their peripheral 
edges to form said sealed interior and with said plurality of 
discontinuous seams between said first and second sheets to 
shape said zones as interconnecting passageways and to form 
channels on the top and under surfaces of said portion of said 
lining, inset into said first and second sheets. 

3. The combination of an inflatable sole lining of 
claim 2 and a generally flat planar support sheet beneath and 
coextensive with said laminate. 

4. The combination of claim 3 wherein said planar 
support sheet has a central recess across substantially its 
entire upper surface and said laminate is received within said 
recess . 
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5. The combination of claim 4 wherein said m. 
support sheet- rein said Planar 

pporr sheet has an upwardly curled peripheral edao 
surrounding said central recess. Peripheral edge 

flexible h T, e inflatable Unln * of 1 wherein said said 

- 3 — - -id 

flexible' bulbT/ 11 " 3 ^ 16 lining ° f Claim 6 whe " in -id 

8. The inflatable lining of claim 2 including air 
blower m eans to induce air flow through said shoe. 

blower 9 means he - inflatable Unin9 ° f ^ » Whe " in sai * *~ 

between saTd f I" *~ * — 

oetween said first and second sheets. 

10. The inflatable lining of claim 8 wherein said air 
blower means is a flexible bulb received in an 
throuoh rho h~ , * . received xn an opening formed 

through the heel of said first and second sheets and within a 
closed loop seam between said first and second sheets 

bulb it\ „ The inflatable Unin * of claim 10 wherein flexible 
bulb includes a subjacent chamber with a 

^iv ldlng sald chMber lnto inlet a ;;t t ! e rrr;;. wau 

fa«ibie' t ^ The in£latable linin * <* <=w u induam, a 

outlet J"' • in£latable "»*»• « «W. 11 wherein said 
the under surfece of seld second sheet. 
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14. The inflatable lining of claim 6 wherein said 
flexible bulb is received within an opening through said first 
and second sheets and surrounded by a closed loop seam located 
at a preselected position in said lining between said first 
and second sheets. 

15. The inflatable lining of claim 14 wherein said 
closed loop seam is located at the heel of the sole, whereby 
the normal walking activities of a wearer of a shoe fitted with 
said inflatable lining will operate said air pump and 
pressurize said inflatable lining. 

16. The inflatable lining of claim 3 wherein said 
15 discharge port is in communication with a flexible tube and 

wherein the check valve associated with said discharge port is 
in said flexible tube. 
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17. The inflatable lining of claim 16 including 
pressure control means connected to said flexible tube and 
having a pressure controlled valve means with a second 
discharge port communicating exteriorly of said sealed 
interior. 

25 18. The inflatable lining of claim 17 wherein said 

second discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

19. The inflatable lining of claim 17 wherein said 
3 0 pressure controlled valve comprises a valve housing with a 

valve seat and a valve member resiliently biased against said 
valve seat to maintain said valve closed against the pressure 
within said sealed interior. 
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20. The inflatable lining of claim 19 including 
adjustment means on said valve housing to permit adjustment of 
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the tension of said ««.•,• 

controlled regulation of ^\ thereb * —it 

interior. °' the P ress ^e within said sealed 

21 • The inflatable linina , 
Polity o f aptrttttee Xcctld i„ 8ald ' inClUdi " 9 « 

through said f irst and , " SeamS and "tending 

co»„„i Mtlon throu , h s :;;t fl p X i ; „ uld 

coertensive uith sald Unin «W -« sheet beneath a „ d 
includes a pocket formed alo„„ " d SUp P ort ste et 

said pressure controX^ ^ recti^ ^ ' • - — 

eceived within said pocket. 

23. The combination of claim o-> ■ , 

. £UP - said infXatabXe u nin g at"! T" 9 

over and cXose seid pocket. location to fold 

24. The combination of ciai» , .... 

Sheet includes , pocJtet formed , Wher " n support 

"herein said check valves ,r? re 9 OM the "° f ' a " d 

are recexved within said pocket. 

25. The combination of claim , ..... 

"olb is a hollow chamber moldY " S3id ""ible 

and is provided with tto ' e a ° ~" PUnar —t 

<* ..id hollow chamber ^1^7""""* interior 

valves in ~^ lv . ^ "T^" ™ *«* 

across Va^Tnfx'air nn^r " ^ 1 — " "id seams 
are, of said inflatlxe Xinil t" diS °° ntl " U °- »- the arch 
Pillow. 8 Unln9 to P r °vide an arch inflatable 

flatable llnin * and wherein said 
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v inflation means is located on said flap. 

28. The inflatable lining of claim 2 wherein said first 
and second sheets also include side flaps extending laterally 
5 at the instep of the sole and of sufficient length to fold over 

the instep of a foot, and including at least one opening in 
said peripheral seam adjacent each side flap to provide ports 
communicating between said side flaps and said sealed interior. 

10 29. The inflatable lining of claim 28 wherein said , 

first and second sheets also have a plurality of discontinuous 
seams along said side flaps to provide a plurality of internal 
passageways within said inflatable side flaps. 

15 30. The inflatable lining of claim 29 wherein said 

flexible bulb is located on one of said side flaps. 

31. The inflatable lining of claim 2 wherein said first 
and second sheets also include an integral rear flap at the 

20 heel of said inflatable lining and including a plurality of 

discontinuous seams to form internal passageways therein. 

32. The inflatable lining of claim 31 wherein said 
flexible bulb is located on said rear flap. 

25 33. The inflatable lining of claim 31 including side 

flaps which extend laterally from both sides of said rear flap 
a sufficient distance to permit said rear flap and side flaps 
to fold entirely about the periphery of said lining when placed 
in an upright orientation to said inflatable lining, thereby 

3 0 forming a complete upper lining for a boot. 

34. The inflatable lining of claim 33 wherein said side 
flaps include a coextensive tab along their edges which can be 
secured to the peripheral edge of said lining thereby securing 
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f laps in an upright orientation ^ innataMe 

Ha 9 ew ays within said inflatable flaps. 

36. The inflatable lining of claim 27 wherein said „ 
has an internal air passageway in communication w\t t he a ' 
passageways in said inflatable lining whereby saTd enti 
lining can also be inflated. Upper 

37. The inflatable lining of claim « „k 

buit - — « - .J s ai ;:«: r d rr^r 

38. Footwear having an inflat- a hi« • 

comprises: inflatable inner sole which 

a. an outer sole with a 

po«i OT e « e „ ding froB opposite z:^: ot a z p 7 upper 

foot r « liner extendln , over the £ j t o£ j;° w £ e ; r ^<°™ • • 

o £ sai d outer' so a i :r ral reMSS ' <=—sive the upper surface 

eentral reces's and imer so1 * «— i«- within said 

recess and comprising a laminate of fi~4- 

««ible sheets honded together about their £ aT" 
and having a plurality of h,- • Peripheral edges 

—ce, Lr£ f o»it, a 'JSZ^ZL 71 ~ ^ 
or interconnected air fl ow passe™ e^dV" 3 Pl " ality 
eurfaoe of the inflatable inner sole a „ d ^.Tn aCr ° SS **" 
- - top end under spaces o f ^^^ZZ 

d - inflation means comprisino a *i 
resilient bulb carried »«. «.* w PriSlng a flexible and 

include an ^ £ an'mel oC CT" ^ 

into said h U i b , and . dlscnarge air tube with r*; s zi;:::2 
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valve communicating between said bulb and the sealed interior 
of said inflatable inner sole. 

39. The footwear of claim 38 wherein said seams across 
5 said inflatable inner sole are discontinuous in the arch area 

of said inflatable inner sole to provide an arch inflatable 
pillow. 

40. The footwear of claim 38 wherein said peripheral 
10 seams includes two parallel peripheral seams spaced apart by 

a distance which is greater than the spacings between said 
discontinuous seams to thereby provide a peripheral passageway 
about said inflatable inner sole which has a greater diameter 
than said tubular passageways. 

15 41. The footwear of claim 38 wherein said foot clasping 

portion comprises a pair of straps, one each attached to 
opposite side edges of said outer sole. 

42. The footwear of claim 38 wherein said footwear is 
20 a sandal. 

43. The footwear of claim 38 wherein said inflatable 
said flexible bulb is located at a preselected position of said 
inflatable inner sole. 

25 44. The footwear of claim 43 wherein said flexible 

bulb is located beside said inflatable inner sole adjacent the 
instep thereof. 

45. The footwear of claim 38 including air blower means 
30 to induce air flow through said footwear. 



46. The footwear of claim 40 wherein said air blower 
means is an enclosed chamber formed beneath a seam between said 
first and second sheets. 
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47. The inflatable lining of claim h . 
blower aeans is a flexible bulb recexved *** 
through the heel of said first an . ^ ° Pening formed 

™ ing said chMber into iBiet Jd - tL , =e wall 
n-^-^JS^; :^zx • 

said inlet chamber. ld sole lini "9 to 

beneath said lower sheet o/I" c , ° Pe " ln9S di "»er 5 i„ g 
the under surface ot said J^LT ^""^ °" 

a preselected position i„ / l0 ° P Seam lo =ated et 

second sheets. llni "' " et — "id first and 

52. The footwear of claim m ~k 
«am is located at the heel of the s" le " l0 ° P 
walking activities of . » M ' " ' ""'"^ th * normal 
inflatable inner sole will o^rtt. * * Sh ° e " ith «« 

aaid inflatabl. inner sol. PU ° P Md P«ssurize 

S3- The footwear of claim « ,u 

pert is in communication with a n JL .">. "^r^ 

check valve associated with said disch ^ 

flexible tube. discharge port is i„ sald 
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54. The footwear of claim 53 including pressure control 
means connected to said flexible tube and having a pressure 
controlled valve means with a second discharge port 
communicating exteriorly of said sealed interior. 

5 55. The footwear of claim 54 wherein said second 

discharge port is positioned to discharge air into said 
channels formed on the under surface of said lining. 

56. The footwear of claim 55 wherein said pressure 
10 controlled valve comprises a valve housing with a valve seat 

and a valve member resiliently biased against said valve seat 
to maintain said valve closed against the pressure within said 
sealed interior. 

15 57. The footwear of claim 56 including adjustment means 

on said valve housing to permit adjustment of the tension of 
said resilient means and thereby permit controlled regulation 
of the pressure within said sealed interior. 

20 58. The footwear of claim 38 including a plurality of 

apertures located in said seams and extending through said 
first and second sheets to provide fluid communication through 
said inflatable inner sole. 



25 59. The footwear of claim 58 wherein said outer sole 

includes a pocket formed along one edge thereof, and wherein 
said pressure control means is received within said pocket. 

* 60. The footwear of claim 59 including a flexible flap 
3 0 attached to said inflatable inner sole at a location to fold 

over and close said pocket. 
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61. The footwear of claim 38 wherein said outer sole 
includes a pocket formed along one edge thereof, and wherein 
said check valves are received within said pocket. 
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«. The footwear of claim _ 
bulb is a hollow chafer Jded into " 
provided with two tubes coaaunicatinTw ?* ° Ut " S ° le 3nd is 
hollow chafer, and incaudi^^^^ ° f Said 

respective ones of said tube! ^ Che<=k Valves 

63. The footwear of claim • , 
side tab dependent fro, said ^ " " 1— * one 

— Nation aeans U looted " n ^.id sTdT tab.* ^ """^ 

64- The footwear of clai- •>» 
second sheets also include " " herein said «»t and 

«>e instep of the i nflatab e in "eT T^" 5 Ut "»»* " 
length to fold over the Instep of a f^t °' SU " iCient 

least one opening i„ said peripheral . lncludin * at 

«ep to provide ports ooJ^TtZ b T ^ ~* 
and said sealed interior. CStln9 betWMn said side fl, ps 

«5- The footwear of claim «„ 
seoond sheets also have a pl«aait, ofT" ~" ™ 
»l°ng said side flaps to p^'d. * °' d "° m «™»* — 
Passageways within said ^L^T S LT^ " 

- ioc«ed ipr 65 — bU i b 

second VheetriisT^J'.^: " -""sin said first and 
<* said inflatable inner sole and'" " "» *">■ 

discontinuous S e MS to ton l'™ ^ * « 

«rm internal passageways therein. 

is located crater £T" 67 WHerei " ~" — hulh . 
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69. The footwear of claim 67 including side flaps which 
extend laterally from both sides of said rear flap a sufficient 
distance to permit said rear flap and side flaps to fold 
entirely about the periphery of said inflatable inner sole when 
5 placed in an upright orientation to said inflatable inner sole, 

thereby forming a complete upper lining for a boot, 

'70. The footwear of claim 69 wherein said side flaps 
include a coextensive tab along their edges which can be 
10 secured to the peripheral edge of said inflatable inner sole 

thereby securing said side flaps in their upright orientation 
to said inflatable inner sole. 

71. The footwear of claim 70 wherein said first and 
15 second sheets also have a plurality of discontinuous seams 

along said rear and side flaps to provide a plurality of 
internal passageways within said inflatable flaps. 

72. The footwear of claim 71 wherein said rear and side 
20 flaps have an internal air passageway in communication with the 

air passageways in said inflatable inner sole whereby said 
entire upper lining can also be inflated. 

73. The footwear of claim 72 wherein said flexible bulb 
2 5 is located on one of said rear and side flaps. 
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''dur® .An inflatab le lining for a shoe' which comprises: 

a. an air enclosure having flexible walls and 
including a portion having the siz e and shape of uZ^ Tol^f said 
shoe with a^ealed_J.nterior and with a plurality ofiSnti nuous 

... - - — , -~- — — — — ' 

seams between its opposed surfaces disposed at preselected 
locations to subdivide said sealed interior into a plurality of 
interconnected zone s ; and 

b. pressure inflation means comprising: 

U) a flexible an d resilient bulb; (Lb) 
( 2 ) an_ _i.nl et port opening into said bulb; 
O (3) a discharge port communicating from said 

bulb to said sealed interior of said sole lining; and 41> 

(4) a pair of check valves _w ith one each of 
said check valves being positioned in a respective one of said 
inlet and discharge ports in opposite flow directions, whereby said 
bulb functions as a pump, to increase the pressure of air within 
said sealed interior of said sole lining. 



- WmJ^ 2. The inflatable lining of claim 1 which is formed as 

Q l lami nate of fi "t and second sheets of plastic bonded together by 

a first peripheral seam about their peripheral edges to form- said 

sealed interior and with said plurality of discontinuous seams 

between said first and second sheets to shape said zones as 

interconnecting passageways and tgjo ra channels nn i-h P too and 

under surfaces of said portion of said lining, inset into said 

first and second sheets. 
^ 



f 



» • • • • • » • t • 



^T?) The combination of an inflatable sole lining of claim 
2 and .a generally flat planar support sheeti hp.nenth and coextensive 



wi th said lamin ate . 

£P The combination of claim 3 wherein said planar 
support sheet has a ce ntral recess across substantially its entire 
upper surface and said laminate is received within said recess. 

c 

£ (j- The combination of claim 4 wherein said planar 

support sheet has an upwardly curled peripheral edge surrounding 
said central recess. 

j_M Fo otwear having an inflatable inner sole which 

comprises : 

a. an outer sole with a foot clasping upper portion 
extending from opposite edges thereof and forming a^fpot retainer_ 
extending over the foot of the wearer; 

b. a central recess, coextensive the upper surface 

' ' " 

of said outer sole; 

c. an inflatab le inner sole rec eived within said 
central recess and comprising a laminate of first and second 
flexible sheets bonded together about their peripheral edges and 
having a plurality of discontinuous seams across their surface, 
thereby forming a sealed interior having a plurality of 
interconnected air flow passageways extending across the surface of 
the inflatable inner sole and forming air channels on the top and 
under surfaces of said inflatable inner sole; and 



2 



inflation means comprising_a_f lexible and 



resilient jsulb c^ rx^ including 
an^ll r ^rvlet tube with ai?a?rr5r^hec)Pvalve opening Lnto said bulb, 
and a discharge air tube with a discharge check valve communicating 
between said bulb and the sealed interior of said inflatable inner 
sole. — 

7 . The footwear of claim 6 wherein said seams across 
said • inflatable inner sole are discontinuous in the a rch area of 
said inflatable inner sole to provide an arch inflatable Dillow. 



^ 8 • The footwear of claim 6 wherein said perinherai 



seams includes two parallel|lperipheral seams spaced apart by a 
jiistance^ w^ch__is^ greater__ than the spacings between said ~ 
discor it ^inu_oj^_aa^gis_ t o thereby provide a peripheral passageway 
about said inflatable inner sole which has a greater diameter than 
said tubular passageways. 



'mm- 

^ \ 9 - The footwear of claim 6 wherein sa j d font- ro ^p j n g 

portion comprises a pair of stra ps, one each attached to opposite 
side edges of said outer sole. 

\^iy- 10. The footwear of claim 6 wherein said footwear is a 
sandal . 
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